Massachusetts General Hospital. Chick embryo fibroblasts were obtained as primary explants from 10-day-old Spafas chicks, and were used at early passages. Tissue cultures were grown as monolayers, using 10% tryptose, 5% irradiated fetal calf serum, and Dulbecco's modified Eagle's medium, without antibiotics (5) . Incubation was at 370 in 5% C02/95% air.
RNA-dependent DNA polymerase (reverse transcriptase) assays were performed with minor modifications of the procedures of Baltimore (6) and of Scolnick et al. (7) . The assays were carried out on lysed 100,000 X g pellets from the 7500 X g supernatant of tissue culture medium. Focus and plaque assays were carried out by means of the caseinolytic technique of Balduzzi and Murphy (8) 
. The tridecamer d(A-A-T-G-G-T-A-A-A-A-T-G-G) was synthesized by Collaborative Research,
Inc., using modifications of the triester method of Narang and colleagues (9) , and details will be published elsewhere (J. Hachmann, R. Knott, and A. Taunton-Rigby).
With the base and triester blocking groups still attached to the tridecamer, a portion of the material was subjected to blocking of the free terminal 5'-and 3'-OH moieties by John Hachmann, by addition of phenylisocyanate with formation of the isourea derivatives (10) . Following removal of the triester and base blocking groups, the terminal 3'-and 5'-OH moieties remained blocked. This material we call "terminal blocked tridecamer." the remainder of the internally blocked tridecamer was also deblocked, to become free tridecamer.
The degree of purity of the free tridecamer was tested in the following way by Dennis Schwartz of these laboratories and by John Hachmann. 32p from very high specific activity [y-32p]-ATP was added to the free terminal 5'-OH moiety of the tridecamer by polynucleotide kinase of a high degree of purity. It was found essential that the kinase be free of 3'-'15' exonuclease, in order to avoid a misleading underestimation of the degree of purity of the tridecamer.
Analysis of the labeled tridecamer by electrophoresis on cellulose acetate followed by homochromatography and radioautography (1) revealed only one major spot plus three small satellite spots. Our estimate is that the tridecamer is 90-95% pure. Two separate aliquots were deblocked and so treated, and both exhibited the same high degree of purity. In further experiments, sequence analysis was performed, employing partial enzymatic degradation of the labeled tridecamer with snake venom phosphodiesterase. Subsequent mobility shift analysis indicated that the sequence is as written:
The degree of purity of the 5'-and 3'-terminally blocked tridecamer is still not definitely determined, being estimated by a biological test, the decreased ability to act as a primer of Abbreviations: RSV, Rous sarcoma virus; CEF, chick embryo fibroblast; FFU, focus-forming unit; MOI, multiplicity of infection.
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The costs of publication of this article were defrayed in part by the payment of page charges. This article must therefore be hereby marked "advertisement" in accordance with 18 U. S. C. §1734 solely to indicate this fact. Following incubation, 25-,ul aliquots were taken, the tubes were chilled, and 0.6 ml of 0.1 M NaH2PO4 containing 100 Mg of yeast carrier RNA was added, followed immediately by 0.3 ml of 30% trichloroacetic acid. The contents were mixed in a vortex mixer and allowed to stand 20 min in ice to precipitate the nucleic acids. The mixture was filtered onto Whatman GF/C 25-mm glass-fiber filters placed in 24-mm Hirsch funnels. The filters were washed eight times with 10 ml of cold 7% trichloroacetic acid containing 0.05 M sodium pyrophosphate and 0.05 M NaH2PO4, followed by a cold 95% ethanol wash. The filters were placed in scintillation vials and dried at 800 for at least 1 hr. The sample was solubilized by the addition of 75 ,ul of H20 and 0.6 ml of NCS solubilizer (Amersham/Searle). The vials were capped and warmed in an oven at 400 for 1 hr. Ten milliliters of 0.3% 2,5-diphenyloxazole (PPO) and 0.03% 1,4-bis[2(5-phenyloxazolyl)]benzene (POPOP) in toluene was added and the samples were assayed using a Nuclear Chicago scintillation counter (having 3H efficiency of about 40%). At least three 5-min counts were collected before the average number of cpm was calculated.
reverse transcriptase, and details are provided in the accompanying publication (3). The terminally blocked tridecamer has the advantage over the unblocked tridecamer of being presumably less susceptible to exonucleolytic enzymes present in the serum-containing incubation medium and within the cells. It may therefore have a longer half-life within the CEF cells.
RESULTS
The inhibitory effect of the blocked tridecamer and the unblocked tridecamer on virus production is paralleled by visual observation, through the phase microscope, of decreased cell transformation in CEF cultures where these tridecamers have been used. Plaque and focus-forming assays, using the agarcaseinolytic technique (8) , also show inhibition where supernatant media from the tridecamer-treated cultures, taken at appropriate time intervals, are brought in contact with CEF cells, overlaid with casein-agar medium, and compared with sister cultures that have had no tridecamer added (i.e., flasks 14 and 15 versus flasks 12 and 13, Table 1 ).
In one instance (Table 2 , flask 10), 80 ,ug of unblocked tridecamer per ml of culture medium was used for 4 days in a CEF culture with an initial MOI = 0.1. The inhibition was nearly twice that found in a sister culture exposed to 20 jg tridecamer per ml of culture medium for the same period of time. Following the second change of medium, at 96 hr, no more tridecamer was added to the culture exposed to tridecamer at 80 ,ug/ml. The reverse transcriptase activity rose rapidly during the subsequent 48 hr. In this and other experiments, therefore, the inhibition induced at relatively high MOI values is reversible (cf. also flasks 6 and 7, Table 1 ).
We have at this early stage in these studies seen no overt evidence of toxicity of the tridecamer to normal CEF cells in the concentrations usually employed (10,ug/ml 10 flasks were treated with tridecamer (10,gg/ml of incubation medium). Twenty-four hours later the reverse transcriptase assay indicated an inhibition of virus production in the tridecamer-treated flasks. By the standard t test the difference was significant, at a value of P < 0.01. DISCUSSION The greatest inhibition of virus production in the presence of a constant concentration of tridecamer has been observed where the multiplicity of infection is least (see Table 1 ). Here the latent period for transformation and virus production is longest. It would appear logical to expect a viral competitor to have the greatest chance of success under such circumstances.
There are several points in the life cycle of the RSV in the CEF cell in tissue culture at which a hybridization competitor oligodeoxynucleotide might act, as illustrated in Fig. 1 . An attractive possibility is a circularization block (No. 1, Fig. 1) , because it appears from a variety of evidence (12) (13) (14) (15) (16) (17) (18) have found an inhibitory effect of poly(A) and poly(O-methyl-A) on murine oncornavirus production in tissue culture, and inhibition largely due to impairment of penetration of virus into the host cell. Milleir et al. (19) report that the trinucleotide complement to the -C-C-A terminus of tRNA inhibits protein synthesis by 40% when added to mammalian cells in tissue culture.
